Introduction and methods This study investigated the relationship between health-related quality of life (QoL), educational level and culture, using a high quality crosscultural generic measure (WHOQOL-BREF) containing 25 international dimensions organised in physical, psychological, social and environmental domains.
Introduction
Promoting good quality of life (QoL) is central to the mission of many international agencies:
Especially in the world's poor countries, a better quality of life generally calls for higher incomes, but it involves much more. It encompasses as ends in themselves, better education, higher standards of health and nutrition, less poverty… and a richer cultural life [37] .
Despite international consensus that improving QoL is vital, often these concepts are only indirectly assessed through objective indicators like standard of living. However a growing number of cross-national studies show how material resources only partially predict happiness and life satisfaction (LS); both of which are components of subjective well-being (SWB) [16] . Poverty is linked with poor SWB, but once wealth and resources rise beyond a certain level this association is largely dissipated [7, 12, 13] . This pattern persists irrespective of whether happiness, LS or objective well-being are substituted and despite continuing refinements to methodology and outcome measure sensitivity [14] . Furthermore, loose consensus about concept definitions and their relationships provides opaqueness that serves to impede progress. However, it is not yet known how far QoL assessment could provide international comparisons that Subjective well-being is a measurement comprising positive and negative emotions with LS [8] , and 90s research on social indicators showed that educational level and health affected SWB (e.g. ref. [29] ). However SWB represents only part of the broader QoL concept [5] . Although LS is also related to educational level (e.g. ref. [9] ) and is a part of QoL, it is not its whole [22] . Furthermore, any such investigations are rarely cross-cultural, unlike an Asian study by Thumboo et al. [28] , or conducted in developing countries like Nigeria [18] . Where crosscultural studies exist, they typically focus on specific disease groups or situations rather than heterogeneous populations in diverse conditions. Global models of subjective QoL, educational level and health therefore remain to be adequately explored using generic instruments. Lastly, without the perspective obtained from applying a single multilingual, multidimensional measure to collect genuinely cross-cultural data, firm conclusions about the universality of this case are problematic. For reasons outlined by Bowden and Fox-Rushby [4] the WHOQOL instrument is highly suited to this purpose. The following research questions were posed:
1. Do those receiving less education have poorer subjective QoL than those with more education? It was expected that QoL would increase significantly and positively between successive educational levels (no education to tertiary education) on the four domains assessed by the WHOQOL-psychological, physical, social and environmental [36] . 2. Is the relationship between educational level and QoL influenced by a country's level of human development? It was expected that QoL would be higher in highly developed countries compared with less developed countries, as identified by the Human Development Index (HDI). 3. Do characteristics like gender, age, presence of illness and culture significantly affect the relationship between QoL, education and development? In previous international WHOQOL studies only domain differences between gender groups were found, so an overall effect was unlikely [24] . However, health status and age were expected have a significant impact, as QoL is known to be poorer for ill and older people. No predictions beyond HDI band, could made for individual cultures.
In the present study, individual QoL data were aggregated to provide a systems-level of analysis.
Method
The WHOQOL-BREF was administered in 24 centres located in 23 countries: Argentina, Australia, Brazil, Bulgaria, China, Croatia, Germany, Greece, Hungary, Israel, Italy, India (Madras and New Delhi), Japan, Malaysia, Netherlands, Nigeria, Norway, Romania, Russia, Spain, Turkey, UK and USA. They were selected with reference to WHO Region, diversity of culture, and socio-economic development level. World Health Organisation ethical approval was obtained for the international field trial of the WHOQOL-BREF. Secondary data was analysed in the present study; it had been previously used to test the main psychometric properties of the WHOQOL-BREF [24] .
Adults were recruited from primary, secondary, tertiary and rehabilitation settings, and well communities. Quotas structured the sample, providing targets for equal gender and age groups (\45 and [45 years). Well and sick respondents ranged across virtually all ICD categories, to maximise heterogeneity. A representative design was not feasible due to inaccessible health statistics in some countries.
Measures
The WHOQOL-BREF is a multi-dimensional, multi-lingual, generic profile, standardised for sick and well populations in diverse cultures. It assesses 25 important aspects or facets of QoL, organised and scored in four domains: physical health, psychological state, social relationships and environmental QoL. The WHOQOL-BREF shows good psychometric properties of internal consistency reliability, content validity, and discriminant validity [24, 26, 36] . Studies containing over 16,000 people resident in 40? countries confirm construct validity [36] . Data is collected about gender, age, marital status, health status (ill/not ill) and highest educational level, i.e. none (0), primary (1), secondary (2), or tertiary (3). Educational level is a suitable proxy for income, wealth, and social status (e.g. ref. [15] ). It is easier to interpret than income in international comparisons of disparate economies. In some cultures, e.g. England, questions about educational level are more acceptable than financial status [25] .
The HDI internationally monitors country development levels. Information on mortality (life expectancy: birth), knowledge (adult literacy rates; students in education), and income (standard of living; GDP per capita) is integrated [30] . In 1999, the HDI of 162 countries were assessed; this year was selected to match the median WHOQOL-BREF data collection period.
Analysis
Centre data was cleaned and merged. From a total of 11,801 participants, 9,404 were retained because some centres did not record educational level. Centre frequency distribution across educational level was inspected to ascertain whether there was sufficient data for reliable analysis. As education contributes to the HDI, it was expected and confirmed that uneducated participants would be infrequently recruited in high HDI centres. Some countries, e.g. Brazil, had difficulties with literacy, so to avoid bias, they interviewed the whole sample.
Centre samples ranged from 27 to 2,388 (Table 1) . To be included, centres had to recruit [20 to each of the two lowest educational categories; excluded centres commonly contributed \100 to the total. Consequently 13 centres (n = 8,625) were analysed: 4 medium HDI countries (two centres in India: north and south), and 8 high HDI countries. About half the sample was collected in India, Norway and Germany. As Nigeria (n = 50) was the only low HDI country, it was included in some centre analyses for benchmarking purposes. Age was recoded into 10 year age bands. Health status data was incomplete in some centres.
Results Table 1 shows the breakdown of 9,404 participants from 24 centres (cultures). Gender groups were almost equal (4,495 men; 4,858 women), and mean ages very similar (women 45.32; men 45.35; range 12-97). Forty-five percent were ill; centres differed in the proportion of sick and well recruited (P \ 0.01). Major illness groups were cancer (17%), depression (11%), diabetes (11%), cardiovascular (11%) and musculoskeletal (4%) diseases. Few (731) did not finish primary school (women 439); 2,666 completed primary school (women 1,423), the majority (3,743) completed secondary school (women 1,849), and 2,264 received tertiary education (women 1,147). Sixty-six percent resided in high band countries, 33.5% medium, and 0.5% low.
Do those receiving less education have a poorer QoL than those with more education? Is any trend reflected in the QoL dimensions?
Overall QoL was good, as all domain means exceeded the scalar mid-point of 50. Social QoL was best and environmental QoL the poorest. Table 2 shows that all four QoL domains increased significantly, consistently and sequentially from no education up to secondary school education, where the trend levelled off. Those without education reported much poorer QoL than those who completed any educational level, including just primary school. Those who completed secondary education reported better QoL than those who only finished primary school. Only the environment domain fully confirmed the predicted positive trend across all four educational levels. In particular, those receiving tertiary education had better environmental QoL than those with secondary education. Increased QoL in the psychological, physical, and social domains was confirmed only for the three lowest educational levels. Unpacking the domain trends, a facet analysis was conducted (see Table 3 ). QoL tended to increase across educational levels on all 25 facets, including general QoL and health (P \ 0.001). Most differences between pairs of successive educational levels were significant up to the completion of secondary school. However, the pattern was more varied between secondary and tertiary levels with only five facets differentiating between groups: positive feelings, dependence on medication and treatment, physical environment, financial resources and opportunities to acquire new information and skills. These results provided only limited support for the view that tertiary education confers widespread benefits to QoL over secondary education.
The poorest QoL was reported by those without education where QoL was poor on nine dimensions of the profile. Unacceptable areas of QoL were lack of positive feelings, inadequate financial resources, little information and skills, few opportunities for recreation and leisure, and weak spiritual, religious and personal beliefs. Uneducated participants also reported that their QoL was barely acceptable in terms of their ability to think, perceived physical safety and security, and energy. Sex-life and working capacity varied least in relation to educational level, remaining relatively stable. Table 2 confirmed that QoL was good in highly developed countries, and better than less developed countries where it was acceptable to fairly good. Developing countries reported poorer QoL than developed countries in the psychological (F = 64.5; P \ 0.001), physical (F = 14.0; P \ 0.001), and environment QoL (F = 119.5; P \ 0.001) domains. However, social relationships were equally good (F = 1.96; P \ 0.162) irrespective of development level. A significant interaction indicated that the HDI bands showed positive but different QoL trends across educational levels. High band countries largely replicated the overall pattern of the total sample, showing no differences between secondary and tertiary education in the physical (P = 0.19), psychological (P = 0.98) and social (P = 0.99) domains, but a difference in the environment domain (P \ 0.001). Uneducated high band participants reported that their QoL was barely acceptable, and much poorer in this band than the other three education groups. This was unexpected, particularly as their QoL was also poorer than the uneducated group in the medium band countries.
Medium band countries showed a positive QoL trend across educational levels that was different from high band countries, and lower. Even after tertiary education, people in developing countries reported poorer QoL than those who received only primary education in developed countries, indicating the extent of inequality. Developing countries showed a significant, sequential and more linear increase in QoL between primary, secondary and tertiary educational levels on every domain, and also greater variation within domains. However in the medium band, there was no difference between the QoL of uneducated and primary educated respondents in the physical (P = 0.13), social (P = 0.07) and environmental domains of QoL (P = 0.22); only psychological QoL differentiated between the two lowest levels. Mental health was therefore the only QoL dimension to fully confirm predictions in the medium band at every educational level. Although cross-sectional, the data provides insights into how QoL in different educational systems might change during economic development. Do gender, age and health status affect the relationship between QoL, educational level and development?
Covariates of age-band, gender and health status were included in the analysis (Table 2) to examine their impact on the relationship between educational level, QoL and development. Multivariate tests showed that each covariate had an overall impact. While significant differences between groups remained after adjustments were made for age and health status, this was not significant for gender. Health status had the strongest effect, and its inclusion served to increase the QoL gap between uneducated and educated groups. A cohort effect partly explained the age result, as most uneducated participants (59%) exceeded 50 years. As universal primary education is established as countries develop, and is an index of it, this effect was not unexpected.
Is the association between education and QoL influenced by culture?
We could examine the influence of culture in view of the diverse locations of the 14 collaborating centres. MAN-COVA tested the relation between QoL and educational level in centres, adjusting for age and gender. (Incomplete health status data from some centres precluded its inclusion in centre comparisons.) An overall difference in QoL was confirmed between centres and also a significant interaction between QoL, educational level and centre (Table 4) . When culture (centres) was added into the analysis, the variance explained increased, indicating the importance of culture to this effect.
It was also relevant to investigate whether individual cultures would demonstrate the predicted relationship between QoL and educational level. Nine out of 14 centres (six strongly) supported the predicted result through a significant interaction between education and QoL adjusted for gender and age (Table 4 ). Significant positive results were found for all medium band centres and three high HDI countries. Negative trends in Argentina showed that highly educated respondents reported the poorest QoL. A fuller explanation lies beyond economic development in unmeasured variables.
Discussion
The present study confirmed that QoL was indeed better for those who received more education (e.g. ref. [21] ). However, the use of a state of the art multilingual generic profile of 25 'universal' dimensions provided further insights into the complex relationship between life qualities, educational level, culture and development. While all four QoL domains showed a positive trend across educational levels, psychological, physical and social QoL increased significantly only between the first three levels, not beyond secondary school. Only environmental QoL confirmed expected increases at each of the four educational stages. Overall, those with most education did have the best general QoL and health.
When the detail was scrutinised, just six facets of QoL differentiated between those who completed higher and secondary education. Tertiary education therefore adds something extra to the 'good life' over secondary education but increases to QoL that appear to accrue from tertiary education amount to only one quarter of the possible subjective QoL dimensions. In particular, most highly educated participants reported more positive feelings of happiness and contentment, and less dependence on medication and treatment. Such health inequalities have implications for future policy on the provision of mental health care services [19] . Most highly educated respondents also reported a more positive environmental QoL, in terms of financial resources, physical environment, e.g. pollution, and access to information and skills. However it is plausible that by adulthood, these views could have changed as a result of the superior earning power attained by graduates [20] which secures a better environment to live in, which in turn could enhance QoL further. In contrast, those with least education reported not only the poorest overall QoL and health but also saw financial resources to be poorer than any other QoL facet. This finding underscores feelings of deprivation in this educationally disadvantaged group, as the questionnaire asks whether they have 'enough money to meet their needs'. Unsatisfactory QoL may serve to Educational level: 0 = no primary, 1 = primary, 2 = secondary, 3 = tertiary Significants * P \ 0.05, ** P \ 0.01, *** P \ 0.001 undermine mental and physical health in uneducated people.
Unusual among other health-related QoL assessments, the WHOQOL-BREF includes an environmental domain assessing subjective evaluations of material resources and conditions. Consequently, this international outcome measure complements 'objective' indicators of material conditions typically gathered by economists. The literature reveals that assessments of environmental QoL have developed quite separately from health-related QoL, and these two research traditions have rarely 'talked' to each other. This seems short-sighted, in view of the utility of environmental information to improvements in public mental and physical health.
When economic development was addressed, those living in highly developed countries reported better psychological, physical and environmental QoL than less developed countries. Furthermore, QoL for those in highly developed countries echoed a very similar pattern to overall trends found across educational levels for the total sample. However, social QoL was equally good, irrespective of development band. Social QoL was the best domain in the developing world, reflecting its particular value to people living in poorer economic circumstances [3] . Our international results serve to strengthen the argument that social QoL is relatively good cross-culturally, and potentially globally, being relatively untouched by economic conditions. Social relations seem to buffer the QoL of poorer people against the impact of scarce material resources, especially for those with least education.
A different and distinctive pattern was reported by less developed countries where QoL was better on all four domains for those who received tertiary education compared with secondary school. This demonstrates the added value that higher education later provides to adults living in developing countries. Furthermore, for least educated groups, results for medium band countries were also different to high, as there were no differences between uneducated and primary school groups in terms of physical, social and environmental QoL. Although all trends were positive, psychological QoL was the only domain that increased significantly at all four stages of education for those living in the developing world. Our international data showed that more stages of education are closely associated with better mental health. Psychological QoL therefore may act as an indicator that within the profile, uniquely distinguishes the QoL of people in developing and developed countries via its association with education; these domain scores were found to be sensitive to the impact of educational level. New research could investigate its role as an indicator in relation to global indices of psychiatric morbidity. Through this cross-cultural investigation, it is possible to see how a full education has positive mental health implications for developing communities, and could serve to promote the adequate provision of mental health services and access to them. Universal education therefore has an essential role to play in improving mental health among the educationally disadvantaged. Looking at the facet detail on mood within the psychological domain, positive feelings increased across educational level and negative feelings tended to diminish, particularly after primary education. This suggests that secondary education may consolidate good adult mental health in less developed countries.
However the results did not show that QoL related to negative feelings was unacceptable among the least educated subgroup, even though depression is known to be common (e.g. ref. [10] ). Instead, we found poor levels of positive feelings, reflecting deficits in happiness and contentment and these are directly linked to depression [27] . The results indicate how mood states during adulthood are closely linked to educational level attained in childhood.
The impact on adult QoL of a lack of education in childhood is further underscored by results from an increasingly rare minority of uneducated people living in highly developed nations. For this subgroup, QoL was as poor as it was for uneducated people in developing countries. Furthermore, their social QoL was even poorer than for the comparable group in the developing world. Living in a highly developed country that prizes education and takes it for granted appears to have an additional disenhancing effect on the social QoL of those who are uneducated, and the results point to stigma in cultures where education is a right, and an accepted norm.
The difference between development bands at the two lowest educational levels may relate to the pragmatics of delivering primary education in the developing world. While national statistics from some developing countries indicate internationally acceptable rates of primary school education, the reality is that children may only attend for a half day or on certain weekdays, or when the family can pay. Also 20% of children of secondary school age are still enrolled in primary school [31, 32] . Through diluting the educational experience in developing countries, primary schooling may not be making a significant impact on QoL. Financial aid to provide universal education up to the end of primary school has been called for [6, 32, 38] and empirical data from the present study supports this global initiative on which better mental health may be built.
When health is taken into account, the overall QoL of women and men is no different for separate educational levels, although beyond the educational context, gender differences for particular QoL domains have been reported elsewhere [24, 26] . Culture played an important but variable role in the way that QoL relates to educational level which is in part, attributable to different educational systems. However, we found considerable similarity in the way that QoL related to educational level in different cultures, as the majority of individual centres confirmed the overall findings.
The findings tentatively suggest that as development progresses, the QoL gap closes between those in secondary and higher education and opens between uneducated and primary educated people [39] . New investigations of rapidly growing economies, e.g. India and China, should examine whether the current findings can be replicated during change. In addition, it is unclear whether the levelling off of QoL after secondary level is due to a QoL 'ceiling' in highly developed countries, or whether tertiary education can only enhance a few specific aspects of QoL. Tertiary education is not a requirement for a good QoL. Furthermore, because of the nature of the labour market in some countries, tertiary education does not appear to confer much of an advantage and this could be investigated.
A cross-sectional design limits conclusions about processes that would be more confidently answered with longitudinal data. Inclusion of more low HDI countries would have improved comparisons, and centres in SouthEast Asia and Africa broadened the cultural range. Despite quotas, centres did not collect identical age, health status and educational profiles. Access to disadvantaged groups is problematic for inequality studies [11] .
